Analysis of the long range potential of 79Br2 in the B 3Π+0u state and molecular constants of the three isotopic bromine species 79Br2, 79,81Br2 and 81Br2
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Introduction.
Natural bromine contains two isotope species, 79Br and 81Br, the concentration of each being nearly equal (79Br : 50 .57 % and 8'Br : 49.43 %). Accordingly, the analysis of the molecular absorption spectrum of natural bromine will be difficult, since three closely overlapped isotopic bands due to 79,81Br2, 79Br2 and 8'Br2 with intensity ratios 2 : :1:1, are present. Thus, previous studies were done with samples of « pure » 79Br2 or glBr2 molecules [1] [2] [3] [4] .
The last of these studies concerned the recording of the absorption spectrum of the ( (79Br 2) B-X ) system by means of Fourier Transform Spectroscopy (F.T. S. ) [5] . The [6] , throughout practically the whole potential well, from v' = 0 to v' = 52. For the X state, only the fifteen « low » lying levels from v" = 0 to v" = 14 can be reached by absorption spectroscopy. Thus, the RKR potential energy curve of the B state up to v' = 52 (the vibrational level v' = 52 being situated at 5.3 cm-1 from the dissociation limit) and a quantum mechanical potential of the X state built by means of the IPA method [7] [8] [9] [10] up to v" -14 are known [5] . These potential energy curves (see Fig. 1 ) are, at first approximation [11] , valid for all isotopic species of bromine. It follows that if the dissociation limit of one isotopic species of bromine molecules, 79Br2 in this case, is known, the [15] . Also, high order Centrifugal Distortion Constants (CDC) Dv, Hv, Lv and M, were calculated [16] [17] [18] and in the present work we used Huston's method [19] and program [20] .
Molecular constants (vibrational, rotational and CDC) describing the B state could be of a great help for instance in the study of the fluorescence spectrum of natural bromine by means of laser techniques. In this way, the potential of the X state, which is presently known only up to v" = 14 (approximately 1/4 of the potential depth) could be extended to the dissociation limit, as was done in the case of the iodine [21] . [23] .
The values of the inner and outer turning points listed in [26] . Near the dissociation limit the inner branch of the potential U,vi' can be described by some appropriated analytical form [27] . In the present work, we have used Le Roy's program [28] estimated from the theoretical work of Gordeev et al. [32] . In the notation of these authors VeX (Rv ) has the following expression :
where VeX (R ) and R are in atomic units and f3 = [34] , Froese-Fisher [35] and by Desclaux [36] . For [37] . [38, 41] [30, 31] Rv &#x3E; (2 Cg/C6)l2 and Rv &#x3E; (2 C loi C 8 )1/2 which have a physical meaning [29] . In [39] , hyperfine interaction [40] and mixing with other states [42] . In this region, Fourier spectroscopy alone failed to give reliable data, the last observable band being the (52.0) band [5] . Nevertheless AS, Tabs. IV and V). The same was also found in the iodine case [23] . Reconciliation (0 ) ) (see Fig. 1 [5] the transitions ap (J) and UR (J) of the two branches of the (B-X ) system ; indeed o-p(j) = Ev', (j -1) -EV",J' For the X state up to v " = 14, only Dv" and Hv" constants need to be considered. The calculation of the CDC was made exactly in the same manner as in the earlier works on iodine [49] and 79Br2 [5] . The [50] . But, in the meantime, Eng and La Tourette [47] have measured the absolute values of the wavenumbers of two transitions very precisely, namely the 79Br2 P57 (17, 7) and the glBr2 P129 (12, 4) transitions, so that some verification of the calculated CDC can be made. (17, 7) and glBr2 P129 (12, 4) transitions are in agreement with the measured ones [47] ; indeed, we have : (12, 4) transition is perhaps accidental and extensive study of the absorption spectrum of 81Br2 in the future, will also be necessary to verify the validity of the adopted value of k = 4.4.
Conclusion.
The analysis of the RKR long range potential of the B state of bromine enables us to determine reliable values of the dissociation energy of this state. This value is no longer dependent on the number of turning points considered, a result never reached with the earlier semi-classical first order RKR potential published in the literature [4] . This improvement is not only a consequence of the more precise data obtained by the use of a Fourier spectrometer, as opposed to a conventional grating spectrograph, but also because in the global fits of data of the (B-X) system [5] , we have used a quantum mechanical potential describing the X state up to v" = 14 [5, 9] . It [23] , experimental work at the dissociation limit involving laser spectroscopy techniques and precise wavelength standards are highly needed. In the meantime, the data presented in the present work should be used to test the extended near-dissociation approximation theory developed by Le Roy [15] as well as the new functional forms proposed to represent the vibrational energies in the diatomic molecules [53, 54] .
